Abstract -Polar substituents are gen'erally more efficient for the stabil.isation of ions than for radicals. These last species are more and more recognised as inmortant intermediates in chemistry and in biochemistry. The cumulative effect of two substituents of the same polarity shows antagonism for radical. stabilisation whereas -captodative (cd) substituents show synergy. Synthetic applications of the cd-effect use the breaking of adjacent weak "proradical" C-H and C-C bonds. Further, cd-double bonds are useful as radical traps and as partners in cycloaddition reactions. cd-N-vinyl. substitution induces with complete stereocontrol. the epoxy-epimination rearrangement of chiral oxazines and opens a new route to inosite and streptamine derivatives.
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cd-Dichloromethylene compounds with aminosubstituents as dative group have l.ittle ionic character but do display it in substitution reactions with nucleophiles if the rearrangement is avoided, for example, by temperature control. With the CF3-group as captor group potential. a-trifluoromethyl-cations are available both before and after the rearrangement which takes place around 1. OO0C (ref. 6) (Fig. 3) . 
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The stabilisation of ions by polar groups is generally much more efficient than that of radicals (ref. The cumulative effect of two polar substituents becomes evident from the comparison of interaction parameters Axy derived from the experimental substituent parameters Ax, A , and A activ5Pion energies. Positive A values indicate synergy of the two substituents in a1.l cases for cd-substitution thereby ful?; supporting the cd postulate. In contrast antagonism is found with negative Axy values for substituents of like polarity (Fig. 4 ) . (ref. 8) . These are obtained either from ESR (or muon) coupl-ing constants or From Tetramethoxyethane (X,Y = OMe) derivatives are examples of ground-state stabilisation by about 14 Kcal through the anomeric effect (ref. 13) , whereas tetracyanoethane appears to be destabilised by up to 30 Kcal (ref. 7a) . In order to minimise such proximity effects for dl-meso-isomerisations of benzylic radical dimers we chose the variation of para-substituents in Fig. 5b thereby avoiding benzylic substitution variation such as in Fig. 5a . Expectedly in this phenylogous system the cd-effect is confirmed (ref. 3d, 9) (Fig. 4) .
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Fig. 5b
Cis-trans isomerisations of tetra-substituted cyclopropane derivatives (ref. 14) and also the dissociation energies of 1.3 tetra-substituted allylic radical dimers (ref. (Fig. 7 ) .
It appears of preparative interest that cd-substitution on the cycl.opropy1 group of vinyl cyclopropanes facilitates the thermal rearrangement to cyclopentenes more than does the cc-substitution (ref. 18a) (Fig. 8 ) . The cd effect on carbocations and on carbanions is expected to destabilise them in favour of a one electron transfer leading to the corresponding cd-radicals. t o convey t h e p i c t u r e t h a t c d -o l e f i n s s t i l l . r e t a i n r e a c t i v i t y both a s n u c l e o p h i l e s and a s e l e c t r o p h i l e s . T h e i r HOMO-LUMO-gap i s reduced and t h e r e a c t i v i t y i n t h e 8 -p o s i t i o n is enhanced ( r e f . 3 b , c , 2 0 ) . This e x p l a i n s t h e i r r a d i c o p h i l i c n a t u r e and l e a d s t o r e a c t i o n s with an unsymmetrical t r a n s i t i o n s t a t e and w i t h r a d i c a l i n t e r m e d i a t e s a s t h e l i m i t i n g c a s e ( F i g . 1 0 ) .
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R a d i c a l a d d i t i o n s t o c d -o l e f i n s conform w e l l t o t h i s image w i t h r a t e s h i g h e r t h a n expected from p o l a r e f f e c t s o n l y ( r e f . 2 1 ) . Furthermore r a d i c a l a d d u c t s d e r i v i n g from cd-ol.e€ins a r e s u f f i c i e n t l y c d -s t a b i l i s e d t o avoid c h a i n r e a c t i o n s o r d i s p r o p o r t i o n i n g i n most c a s e s and t h e y r a t h e r d i m e r i s e o r t r a p a second r a d i c a l . Hydrogen a b s t r a c t i o n w i t h t e r t -b u t o x y -r a d i c a l s i
n n e a t phase from a l k a n e s , e t h e r s , amines, amides, k e t o n e s and a l d e h y d e s , f o r example, i s known a s t h e Kharash-reaction and l e a d s g e n e r a l l y i n good y i e l d s t o c o u p l i n g p r o d u c t s ( r e f . 2 2 ) . These a r e , however, complete7.y suppressed i n t h e p r e s e n c e of i n t e r c e p t i n g c d -o l e f i n s such a s a-thio-tert-butyl.acry1onitrile and r a d i c a l adduct dimers a r e g e n e r a l l y formed i n high yie1.d ( r e f . 2 3 ) ( F i g . 1 1 ) . RH = A l k a n e s , e t h e r s , thioethers , arnines, a m i d e s , k e t o n e s , aldehydes , etc .... 
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Applied t o crown e t h e r s t h e c o u p l i n g and t h e "bridged dehydrodimers" can be o b t a i n e d (Fig. 1 2 ) ( r e f . 2 3 c ) . cd-olefins and cd-1.3 dienes are particularly valuable as partners in (2+2) and (4+2) cycloaddition reactions as schematically summarised (ref. 25, 26) (Fig. 1.3 ).
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Fig. 13
The most striking and oldest example for the head-to-head cyclodimerisation of a cd-olefin is that of acrylonitrile-a-thioethers at room temperature (ref. 27) ( Fig. 1 4 ) . Expectedly analogous seleno-ethers give this cyclodimerisation also but around 60° (ref. 26a) . Various 1,l-difluoroethenes, including the liquid I,l-difl.uoro-2-alkylthioethylenes undergo (2+2) cycloadditions to cd-olefins (ref. 26a) (Fig. 1 6 ) . cd-activation leading to selective bond breaking became useful in developing complete stereocontrol for the functionalisation of all four sp2 carbon atoms in cyclodienes, for example, from cyclohexadiene to inosamines, i.e. amino-cyclohexane-polyols. These are constituents of amino-glycoside antibiotics such as streptomycine and its mutasynthetic variations. Our entry into this field started with the discovery of a substituent induced rearrangement of oxazine derivatives from nitrosoolefin adducts to cyclodienes (ref.
35). This reaction is aza-analogous to the well known rearrangement of endoperoxides to bis-epoxides (ref. 36).
The driving force for these rearrangements under the influence of adequate substituents arises from both the ground state destabilisation of these N-substituted oxazines and stabilisation of intermediates or transition states such as biradicals or biradicaloids (Fig. 22) .
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Fig. 22
The influence of strain becomes evident by the finding that the trichlorovinyl-nitroso adduct to cyclopentadiene rearranges at room temperature whereas the less strained cyclohexadiene adduct requires 60°C (ref. 37) (Fig. 23 ).
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Fig. 23
The new epoxy-epimination prompted us to study the effect of substituents and led us to the synthesis of nitrosoethylenes with substituent variation in the vinyl group and subsequent trapping of these fragile compounds by cyclopentadiene. The scope of that approach remained limited (ref. 38) (Fig. 24) . 
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The
assumption o f h o m o l y t i c a l N-0 bond b r e a k i n g i s supported by t h e foll.owing experiments : Diimide r e d u c t i o n of t h e CC-double bond t o s a t u r a t e d o x a z i n e d e r i v a t i v e s p r e v e n t s of c o u r s e t h e epoxy-epimination b u t n o t t h e N-0 bond breaking. Thus h e a t i n g i n xylene l e a d s t o r i n g opening and hydrogen a b s t r a c t i o n f o r t h e cd-vinyl d e r i v a t i v e while t h e N-acyl compound remains unchanged ( r e f . 40, 42) ( F i g . 2 7 )
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According t o p h o t o e l e c t r o n s p e c t r a of b o t h t h e reduced and t h e u n s a t u r a t e d o x a z i n e i t can be concluded t h a t N -0 and C=C bond do n o t i n t e r a c t i n t h e l a s t compound ( r e f . 4 3 ) . Tf t h e r e f o r e t h e cd-vinyl s u b s t i t u e n t on n i t r o g e n i n d u c e s t h e rearrangement it o c c u r s most probably a l s o v i a b i r a d i c a l s . A c o l l a b o r a t i o n w i t h G . Kresze and h i s g r o u p has shown f u r t h e r m o r e t h a t t h e o x a z i n e d e r i v a t i v e from c i s -1 , 2 d i a c e t o x y c y c l o h e x a d i e n e produced t h e d e s i r e d epoxy-epimination i n high y i e l d t o g e t h e r w i t h t r a c e s o f t h e N -
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u t n o t t o c y c l o o c t a d i e n e o r t o open c h a i n b u t a d i e n e a d d u c t s ( r e f . 4 1 ) .
The t h r e e c y c l o d i e n e s of use f o r t h e epoxy-epimination l e a d t o c h i r a l . o x a z i n e s i n high o p t i c a l y i e l d s ( r e f . 40) ( F i g . 2 9 ) . 
I n c o n c l u s i o n , it a p p e a r s t h a t t h e c d -p o s t u l a t e h a s been s t i m u l a t i n g and u s e f u l i n s y n t h e s i s and i t promises many p e r s p e c t i v e s .
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